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(57) ABSTRACT 

Athermal transfer method includes a step of forming a donor 
member having a base layer, a light-to-heat conversion layer 
disposed on the base layer, an intermediate layer disposed on 
the light-to-heat conversion layer, an organic transfer layer 
disposed on the intermediate layer, and a first protecting film 
disposed over the base layer and contacting at least one edge 
of the base layer, irradiating a first laser onto the donor mem 
ber to form a preliminary organic layer on the display Sub 
strate, forming a pressing member having a second protecting 
film and a third protecting film disposed over the second 
protecting film and contacting at least one edge of the second 
protecting film, disposing the display Substrate within a space 
formed by the second protecting film and the third protecting 
film, and irradiating a second laser onto the pressing member 
to change the preliminary organic layer to an organic layer. 
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1. 

THERMAL TRANSFER METHOD AND 
METHOD OF MANUFACTURING AN 
ORGANIC LIGHT EMITTING DISPLAY 

DEVICE USING THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims priority under 35 U.S.C. S 119 to 
Korean patent Application No. 10-2013-0048274, filed on 
Apr. 30, 2013, the disclosure of which is hereby incorporated 
by reference herein in its entirety. 

BACKGROUND 

1. Field 
Example embodiments relate generally to a technique for 

manufacturing an organic light emitting display device. More 
particularly, embodiments relate to a thermal transfer 
method, and a method of manufacturing an organic light 
emitting display device using the thermal transfer method. 

2. Description of the Related Technology 
An organic light emitting display (OLED) device usually 

includes various organic layerS Such as an organic light emit 
ting layer, a hole injection layer, an electron transfer layer, etc. 
Recently, a laser induced thermal imaging (LITI) process has 
been developed to form the organic layers of the organic light 
emitting display device. 

In a conventional laser induced thermal imaging process, a 
donor Substrate including organic materials to be transferred 
onto a display substrate is placed on the display substrate in an 
atmosphere, and then a laser is irradiated onto the donor 
Substrate to transfer the organic materials onto the display 
Substrate, thereby forming organic layers on the display Sub 
Strate. 

However, the organic transfer layer may not be easily 
detached or separated from the donor substrate, so that the 
organic transfer layer may not be precisely transferred onto a 
desired region of the display Substrate. 

SUMMARY 

Example embodiments provide a thermal transfer method 
for effectively transferring an organic transfer layer onto a 
display Substrate. 

Example embodiments provide a method of manufacturing 
an organic light emitting display device using the thermal 
transfer method for effectively transferring an organic trans 
fer layer onto a display Substrate. 

According to some example embodiments, athermal trans 
fer method may include a step of forming a donor member 
having a base layer, a light-to-heat conversion layer disposed 
on the base layer, an intermediate layer disposed on the light 
to-heat conversion layer, an organic transfer layer disposed on 
the intermediate layer, and a first protecting film disposed 
over the base layer, the first protecting film making contact 
with at least one edge of the base layer, disposing a display 
substrate within a space formed by the base layer and the first 
protecting film, irradiating a first laser onto the donor member 
to form a preliminary organic layer on the display Substrate, 
delaminating the display Substrate from the donor member, 
forming a pressing member having a second protecting film 
and a third protecting film disposed over the second protect 
ing film, the third protecting film making contact with at least 
one edge of the second protecting film, disposing a display 
Substrate within a space formed by the second protecting film 
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2 
and the third protecting film, and irradiating a second laser 
onto the pressing member to change the preliminary organic 
layer to an organic layer. 

In some example embodiments, the thermal transfer 
method may further include a step of removing air from the 
donor member to laminate the display substrate and the donor 
member to each other before irradiating the first laser onto the 
donor member. 

In some example embodiments, the thermal transfer 
method may further include a step of removing air from the 
pressing member to laminate the display Substrate and the 
pressing member to each other before irradiating the second 
laser onto the pressing member. 

In some example embodiments, the third protecting film 
may include a monolayer pattern disposed on at least a por 
tion of a bottom surface of the third protecting film, the 
monolayer pattern being spaced apart from each other and the 
monolayer pattern may contain a hydrophilic group at an end 
portion of the monolayer pattern. 

In some example embodiments, the third protecting film 
may include a monolayer pattern disposed on an entire bot 
tom surface of the third protecting film and the monolayer 
pattern may contain a hydrophilic group at an end portion of 
the monolayer pattern. 

In some example embodiments, the monolayer pattern may 
make contact with the preliminary organic layer and adhesion 
strength between the preliminary organic layer and the mono 
layer pattern may be less than adhesion strength between the 
preliminary organic layer and the third protecting film except 
for the monolayer pattern. 

In some example embodiments, the monolayer pattern may 
have a surface tension which is less than or equal to about 6 
dyne/cm. 

In some example embodiments, the monolayer pattern may 
beformed by a spray coating process, a slit coating process, a 
bar coating process, or a spin coating process. 

In some example embodiments, the organic transfer layer 
may include at least one of an organic light emitting layer, a 
hole injection layer, a hole transport layer, an electron trans 
port layer, and an electron injection layer. 

According to some example embodiments, a method of 
manufacturing an organic light emitting display device using 
the thermal transfer method may include a step of forming a 
donor member having a base layer, a light-to-heat conversion 
layer disposed on the base layer, an intermediate layer dis 
posed on the light-to-heat conversion layer, an organic trans 
fer layer disposed on the intermediate layer, and a first pro 
tecting film disposed over the base layer, the first protecting 
film making contact with at least one edge of the base layer, 
disposing a display Substrate within a space formed by the 
base layer and the first protecting film, irradiating a first laser 
onto the donor member to form a preliminary organic layer on 
the display Substrate, delaminating the display Substrate from 
the donor member, forming a pressing member having a 
second protecting film and a third protecting film disposed 
over the second protecting film, the third protecting film 
making contact with at least one edge of the second protecting 
film, disposing a display Substrate within a space formed by 
the second protecting film and the third protecting film, irra 
diating a second laser onto the pressing member to change the 
preliminary organic layer to an organic layer, forming an 
electron transport layer on the organic layer, and forming a 
second electrode on the electron transport layer. 

In some example embodiments, the method may further 
include a step of removing air from the donor member to 
laminate the display Substrate and the donor member to each 
other before irradiating the first laser onto the donor member. 
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In some example embodiments, the method may further 
include a step of removing air from the pressing member to 
laminate the display Substrate and the pressing member to 
each other before irradiating the second laser onto the press 
ing member. 

In some example embodiments, the third protecting film 
may include a monolayer pattern disposed on at least a por 
tion of a bottom surface of the third protecting film, the 
monolayer pattern being spaced apart from each other and the 
monolayer pattern may contain a hydrophilic group at an end 
portion of the monolayer pattern. 

In some example embodiments, the third protecting film 
may include a monolayer pattern disposed on an entire bot 
tom surface of the third protecting film and the monolayer 
pattern may contain a hydrophilic group at an end portion of 
the monolayer pattern. 

In some example embodiments, the monolayer pattern may 
make contact with the preliminary organic layer and adhesion 
strength between the preliminary organic layer and the mono 
layer pattern may be less than adhesion strength between the 
preliminary organic layer and the third protecting film except 
for the monolayer pattern. 

In some example embodiments, the monolayer pattern may 
have a surface tension which is less than or equal to about 6 
dyne/cm. 

In some example embodiments, the monolayer pattern may 
beformed by a spray coating process, a slit coating process, a 
bar coating process, or a spin coating process. 

In some example embodiments, the display Substrate may 
include a first electrode, a pixel defining layer exposing the 
first electrode, and a hole transport layer disposed on the 
exposed first electrode. 

In some example embodiments, the electron transport layer 
may be formed by a laser induced thermal imaging process, a 
noZZle printing process, an inkjet printing process, or an 
imprinting process. 

Therefore, athermal transfer method according to example 
embodiments may additionally perform a lamination process 
using a pressing member that includes a monolayer pattern 
containing a hydrophilic group at an end portion of the mono 
layer pattern. As a result, an organic transfer layer may be 
precisely transferred onto a display substrate. Furthermore, 
the organic light emitting display device according to 
example embodiments may have improved luminescent char 
acteristics including, e.g., resolution, contrast, etc. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Illustrative, non-limiting example embodiments will be 
more clearly understood from the following detailed descrip 
tion taken in conjunction with the accompanying drawings. 

FIGS. 1 through 5 are diagrams illustrating a thermal trans 
fer method in accordance with example embodiments. 

FIGS. 6 through 10 are diagrams illustrating a method of 
manufacturing an organic light emitting display device using 
a thermal transfer method in accordance with example 
embodiments. 

DETAILED DESCRIPTION 

Various example embodiments will be described more 
fully hereinafter with reference to the accompanying draw 
ings, in which some example embodiments are shown. The 
present embodiments may, however, be embodied in many 
different forms and should not be construed as limited to the 
example embodiments set forth herein. Rather, these example 
embodiments are provided so that this disclosure will be 
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4 
thorough and complete, and will fully convey the scope of the 
present embodiments to those skilled in the art. In the draw 
ings, the sizes and relative sizes of layers and regions may be 
exaggerated for clarity. Like numerals refer to like elements 
throughout. 

It will be understood that, although the terms first, second, 
third etc. may be used herein to describe various elements, 
these elements should not be limited by these terms. These 
terms are used to distinguish one element from another. Thus, 
a first element discussed below could be termed a second 
element without departing from the teachings of the present 
embodiments. As used herein, the term “and/or” includes any 
and all combinations of one or more of the associated listed 
items. 

It will be understood that when an element is referred to as 
being “connected' or “coupled to another element, it can be 
directly connected or coupled to the other element or inter 
vening elements may be present. In contrast, when an element 
is referred to as being “directly connected' or “directly 
coupled to another element, there are no intervening ele 
ments present. Other words used to describe the relationship 
between elements should be interpreted in a like fashion (e.g., 
“between versus “directly between.” “adjacent versus 
“directly adjacent.” etc.). 
The terminology used herein is for the purpose of describ 

ing particular example embodiments only and is not intended 
to be limiting of the present embodiments. As used herein, the 
singular forms “a” “an and “the are intended to include the 
plural forms as well, unless the context clearly indicates oth 
erwise. It will be further understood that the terms “com 
prises' and/or "comprising, when used in this specification, 
specify the presence of stated features, integers, steps, opera 
tions, elements, and/or components, but do not preclude the 
presence or addition of one or more other features, integers, 
steps, operations, elements, components, and/or groups 
thereof. 

Unless otherwise defined, all terms (including technical 
and Scientific terms) used herein have the same meaning as 
commonly understood by one of ordinary skill in the art to 
which these embodiments belong. It will be further under 
stood that terms, such as those defined in commonly used 
dictionaries, should be interpreted as having a meaning that is 
consistent with their meaning in the context of the relevant art 
and will not be interpreted in an idealized or overly formal 
sense unless expressly so defined herein. 

FIGS. 1 through 5 are diagrams illustrating athermal trans 
fer method in accordance with example embodiments, and 
FIGS. 4A and 4B are diagrams illustrating a method of manu 
facturing an organic light emitting display device in accor 
dance with different example embodiments. 

Referring to FIGS. 1 through 5, a donor member 100 may 
include a base layer 110, a light-to-heat conversion layer 120, 
an intermediate layer 130, an organic transfer layer 140, a first 
protecting film 150. 
The base layer 110 may support the light-to-heat conver 

sion layer 120, the intermediate layer 130, and the organic 
transfer layer 140. In some example embodiments, the base 
layer 110 may include a transparent polymer. For example, 
the base layer 110 may include polyethylene, polystyrene, 
polyethylene terephthalate, polyester, polyacryl, polyepoxy, 
etc. 

The light-to-heat conversion layer 120 may be disposed on 
the base layer 110, and may include a light absorption mate 
rial for converting the energy of the laser beam, which may be 
irradiated onto the donor member 100, into a thermal energy. 
The thermal energy generated by the laser beam may reduce 
adhesion strength between the organic transfer layer 140 and 
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the intermediate layer 130, so that the organic transfer layer 
140 may be transferred onto a pixel region I of a display 
substrate. For example, the light-to-heat conversion layer 120 
may include aluminum (Al), molybdenum (Mo), aluminum 
oxide (AlOx), molybdenum oxide (MoCX), aluminum sul 
fide (AlSX), molybdenum sulfide (MoSX), etc. Alternatively, 
the light-to-heat conversion layer 120 may include an organic 
material to which carbon black, graphite and/or infrared ray 
dye may be added. 
The intermediate layer 130 may be interposed between the 

light-to-heat conversion layer 120 and the organic transfer 
layer 140. The intermediate layer 130 may block the diffusion 
of gas and/or particles generated from the light-to-heat con 
version layer 120 into the organic transfer layer 140. Thus, the 
intermediate layer 130 may prevent the physical and chemical 
characteristics of the organic transfer layer 140 from being 
deteriorated. For example, the intermediate layer 130 may 
include polyimide, polyester, polycarbonate, polyacryl, poly 
epoxy, polyethylene, polystyrene, polyethylene terephtha 
late, etc. 
The organic transfer layer 140 may be positioned on the 

intermediate layer 130. In some example embodiments, the 
organic transfer layer 140 may be separated from the donor 
member 100 by receiving the thermal energy from the light 
to-heat conversion layer 120, so that an organic layer 165 (see 
FIG. 5) of an organic light emitting display device may be 
obtained from the organic transfer layer 140. 
The organic transfer layer 140 may correspond to an emit 

ting layer (EML) of the organic light emitting display device. 
The organic transfer layer 140 may additionally include 
optional organic layers of the organic light emitting display 
device, for example, a hole injection layer (HIL), a hole 
transport layer (HTL), an electron injection layer (EIL), an 
electron transport layer (ETL), etc. The organic transfer layer 
140 may have a single layer structure including one of the 
above-described organic layers or a multi layer structure 
including at least two of the organic layers. The organic 
transfer layer 140 may include suitable materials depending 
on the types of the organic layers included therein. 
The first protecting film 150 may be positioned above the 

base layer 110. That is, the first protecting film 150 may 
substantially oppose the base layer 110. Additionally, at least 
one edge of the first protecting film 150 may be attached to the 
base layer 110. In some example embodiments, the first pro 
tecting film 150 may include a transparent resin. For example, 
the first protecting film 150 may include polyimide, polyester, 
polycarbonate, polyacryl, polyepoxy, polyethylene, polysty 
rene, polyethylene terephthalate, etc. 

Referring to FIG. 2, a display substrate 200 including a 
pixel region I and a non-pixel region II may be positioned 
within a space (A) formed by the base layer 110 and the first 
protecting film 150. For example, the display substrate 200 
may substantially oppose the organic transfer layer 140, and 
then the donor member 100 and the display substrate 200 may 
be laminated to each other by removing air from the donor 
member 100. Accordingly, a substantial vacuum state 
between the display substrate 200 and the donor member 100 
may be uniformly maintained during the laser induced ther 
mal imaging process for forming an organic layer 165 (see 
FIG. 5) on the display substrate 200. Furthermore, air or a gas 
may not be trapped between the display substrate 200 and the 
donor member 100. As a result, deterioration and/or damage 
of the organic layer 165 (see FIG. 5) caused by the air may be 
effectively prevented. 
As shown in FIG. 2 using arrows, a first laser beam may be 

irradiated onto the donor member 100 from a light source (not 
illustrated), so that the organic transfer layer 140 may be 
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6 
transferred onto the pixel region I of the display substrate 200. 
Accordingly, a preliminary organic transfer layer 160 (see 
FIG. 3) may be formed on the display substrate 200. In this 
case, the laser beam may be irradiated onto a portion of the 
donor member 100 corresponding to the pixel region I of the 
display substrate 200. For example, the light source may 
include a laser source, a Xenon (Xe) lamp, a flash lamp, etc. 

Referring to FIG. 3, the organic transfer layer 140 may be 
attached to the intermediate layer 130 due to adhesion 
strength between the organic transfer layer 140 and the inter 
mediate layer 130. In case that the donor member 100 is 
delaminated from the display substrate 300, the organic trans 
fer layer 140 (i.e., the preliminary organic transfer layer 160) 
to be transferred onto the display substrate 200 may be 
attached to the intermediate layer 130 again due to the adhe 
sion strength between the organic transfer layer 140 and the 
intermediate layer 130. Accordingly, a gap between the dis 
play substrate 200 and the preliminary organic layer 160 may 
be generated by the adhesion strength between the organic 
transfer layer 140 and the intermediate layer 130. 

In some example embodiments, the display substrate 200 
having the gap may be delaminated from the donor member 
1OO. 

Referring to FIGS. 4A and 4B, a pressing member includ 
ing a second protecting film 170 and a third protecting film 
180 may be provided. In some example embodiments, the 
third protecting film 180 may be positioned above the second 
protecting film 170 and may make contact with at least one 
edge of the second protecting film 170. In some example 
embodiments, the third protecting film 180 may be positioned 
above the second protecting film 170, and then at least one 
edge of the second protecting film 170 making contact with 
the third protecting film 180 may be heated. The second 
protecting film 170 and the third protecting film 180 may 
include substantially the same materials or different materi 
als. For example, the second protecting film 170 and the third 
protecting film 180 may include polyimide, polyester, poly 
carbonate, polyacryl, polyepoxy, polyethylene, polystyrene, 
polyethylene terephthalate, etc. 
The display substrate 200 may be positioned within a space 

(B) formed by the second protecting film 170 and the third 
protecting film 180. Subsequently, the pressing member and 
the display substrate 200 may be laminated to each other by 
removing air from the pressing member. 

In some example embodiments, the third protecting film 
180 may include a monolayer pattern 190 disposed on at least 
a portion of a bottom surface of the third protecting film 180 
and spaced apart from each other. For example, the mono 
layer pattern 190 may be formed by a spray coating process, 
a slit coating process, a bar coating process, or a spin coating 
process. The monolayer pattern 190 may contain a hydro 
philic group at an end portion of the monolayer pattern 190. 
For example, the monolayer pattern 190 may be formed by 
using an organic compound having a trifluoride methyl group 
at the end portion of the organic compound. In this case, the 
organic compound may include a hydrophilic functional 
group at the other end portion of the organic compound and 
the hydrophilic functional group may include an alkyl group. 
Thus, adhesion strength between the preliminary organic 
layer 160 and the monolayer pattern 190 may be less than 
adhesion strength between the preliminary organic layer 160 
and the third protecting film 180 except for the monolayer 
pattern 180. In some example embodiments, the monolayer 
pattern 190 may preferably have a surface tension which is 
less than or equal to about 6 dyne/cm. 
As shown in FIG. 4A using arrows, a second laser beam 

may be irradiated onto the pressing member from a light 
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Source (not illustrated), so that the preliminary organic trans 
fer layer 160 to be transferred onto the pixel region I of the 
display Substrate 200 may be pressed. Accordingly, a gap 
between the display substrate 200 and the preliminary organic 
transfer layer 160 may be eliminated. In this case, the mono 
layer pattern 190 may substantially oppose the preliminary 
organic transfer layer 160 and may be spaced apart from the 
preliminary organic transfer layer 160. 

In other example embodiments, the third protecting film 
180 may include a monolayer pattern 190 disposed on an 
entire bottom surface of the third protecting film 180. For 
example, a monolayer pattern 195 may be formed by a spray 
coating process, a slit coating process, a bar coating process, 
or a spin coating process. In this case, the monolayer pattern 
190 may contain a hydrophilic group at the end portion of the 
monolayer pattern 190. For example, the monolayer pattern 
190 may be formed by using an organic compound having a 
trifluoride methyl group at the end portion of the organic 
compound. In this case, the organic compound may include a 
hydrophilic functional group at the other end portion of the 
organic compound and the hydrophilic functional group may 
include an alkyl group. Thus, adhesion strength between the 
preliminary organic layer 160 and the monolayer pattern 195 
may be less than adhesion strength between the preliminary 
organic layer 160 and the third protecting film 180 except for 
the monolayer pattern 180. In some example embodiments, 
the monolayer pattern 195 may preferably have a surface 
tension which is less than or equal to about 6 dyne/cm. 
As shown in FIG. 4B using arrows, a second laser beam 

may be irradiated onto the pressing member from a light 
source (not illustrated), so that the preliminary organic trans 
fer layer 160 to be transferred onto the pixel region I of the 
display Substrate 200 may be pressed. Accordingly, a gap 
between the display substrate 200 and the preliminary organic 
transfer layer 160 may be eliminated. 

Referring to FIG. 5, an organic layer 165 may be precisely 
transferred onto a desired region of the display substrate 200 
by using the pressing member to eliminate the gap between 
the display substrate 200 and the preliminary organic layer 
160. Here, the organic layer 165 may include a hole injection 
layer (HIL), a hole transport layer (HTL), an electron injec 
tion layer (EIL), an electron transport layer (ETL), etc. 

Therefore, athermal transfer method according to example 
embodiments may additionally perform a lamination process 
by using the pressing member. In this case, the pressing 
member may include the monolayer pattern containing a 
hydrophilic group at the endportion of the monolayer pattern. 
As a result, an organic transfer layer may be precisely trans 
ferred onto a display Substrate. Furthermore, the organic light 
emitting display device may have improved luminescent 
characteristics including, e.g., resolution, contrast, etc. 

FIGS. 6 through 10 are diagrams illustrating a method of 
manufacturing an organic light emitting display device using 
a thermal transfer method in accordance with example 
embodiments, and FIGS. 9A through 9B are diagrams illus 
trating a method of manufacturing an organic light emitting 
display device in accordance with different example embodi 
mentS. 

Referring to FIG. 6, an organic light emitting display 
device may include a display substrate 200 having a lower 
substrate 210, a first electrode 220, a pixel defining layer 230, 
a hole transfer layer 240, etc. 
The lower substrate 210 may include a switching device, an 

insulation structure, etc. The Switching device may have a 
thin film transistor (TFT) structure oran oxide semiconductor 
device. 
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8 
The lower substrate 210 may include a transparent sub 

strate Such as a glass Substrate, a quartz. Substrate, a transpar 
ent plastic substrate, etc. For example, the lower substrate 210 
may include polyimide, polyester, polycarbonate, polyacryl, 
polyepoxy, polyethylene, polystyrene, polyethylene tereph 
thalate, etc. A buffer layer (not illustrated) may be disposed 
on the lower substrate 210. In some example embodiments, 
the buffer layer may prevent diffusion of metal atoms and/or 
impurities from the lower substrate 210. In case that the lower 
substrate 210 may have a relatively irregular surface, the 
buffer layer may improve flatness of the surface of the lower 
substrate 210. 
The buffer layer may be formed using a silicon compound. 

For example, the buffer layer may include silicon oxide 
(SiOx), silicon nitride (SiNX), silicon oxynitride (SiOxNy), 
silicon oxycarbide (SiOxCy), silicon carbon nitride 
(SiCxNy), etc. These may be used alone or in a mixture 
thereof. The buffer layer may be formed by a spin coating 
process, a chemical vapor deposition (CVD) process, a 
plasma enhanced chemical vapor deposition (PECVD) pro 
cess, a high density plasma-chemical vapor deposition (HDP 
CVD) process, a printing process, etc. The buffer layer may 
have a single layer structure or a multi layer structure. For 
example, the buffer layer may have a single layer structure 
including a silicon oxide film, a silicon nitride film, a silicon 
oxynitride film, a silicon oxycarbide film, or a silicon carbon 
nitride film. Alternatively, the buffer layer may have a multi 
layer structure including at least two of a silicon oxide film, a 
silicon nitride film, a silicon oxynitride film, a silicon oxy 
carbide film, a silicon carbon nitride film, etc. 
The first electrode 220 may be formed using a transparent 

conductive material, e.g., indium tin oxide (ITO), Zinc tin 
oxide (ZTO), indium zinc oxide (IZO), Zinc oxide (ZnOx), tin 
oxide (SnOx), etc. The first electrode 220 may be obtained by 
a sputtering process, an atomic layer deposition (ALD) pro 
cess, a vacuum evaporation process, a printing process, etc. 
The pixel defining layer 230 may be formed on the first 

electrode 220. In some example embodiments, a photosensi 
tive material layer (not illustrated) including, e.g., acryl 
based resin, polyimide, BCB, etc., may be formed on the first 
electrode 220. The photosensitive material layer may be 
selectively exposed to light using an exposure mask, and then 
an exposed portion of the photosensitive material layer may 
be removed by a developing process to form the pixel defining 
layer 230. Alternatively, a non-photosensitive organic mate 
rial layer oran inorganic material layer may be formed on the 
first electrode 220, and then the non-photosensitive organic 
material layer or the inorganic material layer may be partially 
etched to form the pixel defining layer 230. By forming the 
pixel defining layer 230, a pixel region I of the organic light 
emitting display device and a non-pixel region II of the 
organic light emitting display device may be defined. A por 
tion of the first electrode 220 exposed by the pixel defining 
layer 230 may be located in the pixel region I. The pixel 
defining layer 230 and a remaining portion of the first elec 
trode 220 may be located in the non-pixel region II. 
The hole transport layer 240 may be formed using a hole 

transport material, e.g., NPB, TPD, C-NPD, N-phenylcarba 
Zole, polyvinylcarbazole, etc. The hole transport layer 240 
may be obtained by a vacuum evaporation process, a thermal 
evaporation process, a slit coating process, a spin coating 
process, a whole Surface printing process, etc. 

Referring now to FIG. 6, a display substrate 200 may be 
positioned within a space (A) formed by the base layer 110 
and the first protecting film 150. For example, the display 
substrate 200 may substantially oppose the organic transfer 
layer 140 of the donor member 100, and then the donor 
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member 100 and the display substrate 200 may be laminated 
to each other by removing air from the donor member 100. 
Accordingly, a Substantial vacuum state between the display 
substrate 200 and the donor member 100 may be uniformly 
maintained in the laser induced thermal imaging process for 
forming an organic layer 165 (see FIG. 10) on the display 
substrate 200. Furthermore, air or a gas may not be trapped 
between the display substrate 200 and the donor member 100. 
As a result, deterioration and/or damage of the organic layer 
165 (see FIG. 10) caused by the air may be effectively pre 
vented. 
As shown in FIG.7 using arrows, a first laser beam may be 

irradiated onto the donor member 100 from a light source (not 
illustrated), so that the organic transfer layer 140 of the donor 
member 100 may be transferred onto a hole transfer layer 140 
of the pixel region I of the display substrate 200. Accordingly, 
a preliminary organic transfer layer 160 may beformed on the 
hole transfer layer 140. In this case, the laser beam may be 
irradiated onto a portion of the donor member 100 corre 
sponding to the pixel region I of the display substrate 200. In 
Some example embodiments, the laser beam may be selec 
tively irradiated onto the donor member 100 by using a mask. 
In this case, the mask may include a light-transmitting portion 
corresponding to the pixel region I and a light-blocking por 
tion corresponding to the non-pixel region II. For example, 
the light Source may include a laser Source, a Xenon (Xe) 
lamp, a flash lamp, etc. 

In some example embodiments, the organic transfer layer 
140 may be attached to the intermediate layer 130 due to 
adhesion strength between the organic transfer layer 140 and 
the intermediate layer 130. In case that the organic transfer 
layer 140 is transferred onto the pixel region I of the display 
substrate 200, and then the donor member 100 is delaminated 
from the display substrate 200, the organic transfer layer 140 
(i.e., the preliminary organic transfer layer 160) to be trans 
ferred onto the display substrate 200 may be attached to the 
intermediate layer 130 again due to the adhesion strength 
between the organic transfer layer 140 and the intermediate 
layer 130. Accordingly, a gap between the display Substrate 
200 and the preliminary organic layer 160 may be generated 
by the adhesion strength between the organic transfer layer 
140 and the intermediate layer 130. 

In some example embodiments, the display substrate 200 
having the gap may be delaminated from the donor member 
1OO. 

Referring to FIGS. 9A and 9B, a pressing member includ 
ing a second protecting film 170 and a third protecting film 
180 may be provided. In some example embodiments, the 
third protecting film 180 may be positioned above the second 
protecting film 170 and may make contact with at least one 
edge of the second protecting film 170. In some example 
embodiments, the third protecting film 180 may be positioned 
above the second protecting film 170, and then at least one 
edge of the second protecting film 170 making contact with 
the third protecting film 180 may be heated, thereby forming 
the pressing member. In this case, the display substrate 200 
may be positioned within a space (B) formed by the second 
protecting film 170 and the third protecting film 180. Subse 
quently, the pressing member and the display substrate 200 
may be laminated to each other by removing air from the 
pressing member. 

In some example embodiments, the third protecting film 
180 may include a monolayer pattern 190 disposed on at least 
a portion of a bottom surface of the third protecting film 180 
and spaced apart from each other. For example, the mono 
layer pattern 190 may be formed by a spray coating process, 
a slit coating process, a bar coating process, or a spin coating 
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10 
process. In this case, the monolayer pattern 190 may contain 
a hydrophilic group at an end portion of the monolayer pattern 
190. For example, the monolayer pattern 190 may be formed 
by using an organic compound having a trifluoride methyl 
group at an end portion of the organic compound. In this case, 
the organic compound may include a hydrophilic functional 
group at the other end portion of the organic compound and 
the hydrophilic functional group may include an alkyl group. 
Thus, adhesion strength between the preliminary organic 
layer 160 and the monolayer pattern 190 may be less than 
adhesion strength between the preliminary organic layer 160 
and the third protecting film 180 except for the monolayer 
pattern 180. In some example embodiments, the monolayer 
pattern 190 may preferably have a surface tension which is 
less than or equal to about 6 dyne/cm. 
As shown in FIG. 9A using arrows, a second laser beam 

may be irradiated onto the pressing member from a light 
Source (not illustrated), so that the preliminary organic trans 
fer layer 160 to be transferred onto the pixel region I of the 
display Substrate 200 may be pressed. Accordingly, a gap 
between the display substrate 200 and the preliminary organic 
transfer layer 160 may be eliminated. In this case, the mono 
layer pattern 190 may substantially oppose the preliminary 
organic transfer layer 160 and may be spaced apart from the 
preliminary organic transfer layer 160. 

In other example embodiments, the third protecting film 
180 may include a monolayer pattern 190 disposed on an 
entire bottom surface of the third protecting film 180. For 
example, a monolayer pattern 195 may be formed by a spray 
coating process, a slit coating process, a bar coating process, 
or a spin coating process. In this case, the monolayer pattern 
190 may contain a hydrophilic group at the end portion of the 
monolayer pattern 190. For example, the monolayer pattern 
190 may be formed by using an organic compound having a 
trifluoride methyl group at the end portion of the organic 
compound. In this case, the organic compound may include a 
hydrophilic functional group at the other end portion of the 
organic compound and the hydrophilic functional group may 
include an alkyl group. Thus, adhesion strength between the 
preliminary organic layer 160 and the monolayer pattern 195 
may be less than adhesion strength between the preliminary 
organic layer 160 and the third protecting film 180 except for 
the monolayer pattern 180. In some example embodiments, 
the monolayer pattern 195 may preferably have a surface 
tension which is less than or equal to about 6 dyne/cm. 
As shown in FIG. 9B using arrows, a second laser beam 

may be irradiated onto the pressing member from a light 
Source (not illustrated), so that the preliminary organic trans 
fer layer 160 to be transferred onto the pixel region I of the 
display Substrate 200 may be pressed. Accordingly, a gap 
between the display substrate 200 and the preliminary organic 
transfer layer 160 may be eliminated. 

Therefore, athermal transfer method according to example 
embodiments may additionally perform a lamination process 
by using the pressing member that includes the monolayer 
pattern. As a result, an organic transfer layer may be precisely 
transferred onto a display Substrate. Furthermore, the organic 
light emitting display device may have improved luminescent 
characteristics including, e.g., resolution, contrast, etc. 

Referring to FIG. 10, the gap between the display substrate 
200 and the preliminary organic layer 160 may be eliminate 
by using the pressing member, so that an organic layer 165 
may be precisely transferred onto a desired region of the 
display substrate 200. A electron transfer layer 250 may be 
formed on the hole transfer layer 240 and the organic layer 
165, and then a second electrode 260 may be formed on the 
electron transfer layer 250. For example, the electron transfer 
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layer 250 may be formed using a electron transfer material, 
e.g., tris(8-quinolinolate)aluminum (Ald), 2-(4-biphenylyl)- 
5-(4-tert-butylphenyl)-1,3,4-oxadiazole (PBD) 3-(4-tert-bu 
tylphenyl)-4-phenyl-5-(4-biphenylyl)-1,2,4-triazole (TAZ), 
rubrene, etc. The electron transfer layer 250 may be obtained 
by a laser induced thermal imaging process, a nozzle printing 
process, an inkjet printing process, or an imprinting process, 
etc. 

The second electrode 260 may beformed using a transpar 
ent conductive material, e.g., indium tin oxide (ITO), Zinc tin 
oxide (ZTO), indium zinc oxide (IZO), Zinc oxide (ZnOx), tin 
oxide (SnOx), etc. The first electrode 220 may be obtained by 
a sputtering process, an atomic layer deposition (ALD) pro 
cess, a vacuum evaporation process, a printing process, etc. 

In other example embodiment, an electron injection layer 
(not illustrated) may be further disposed between the electron 
transfer layer 250 and the second electrode 260. For example, 
the electron injection layer of the organic transfer layer may 
include a low molecular weight material, e.g., Ald3, gallium 
complex, PBD, etc. or a high molecular weight material, e.g., 
oxadiazol-type high molecular weight material. 

Additionally, a protection layer (not illustrated) and an 
upper substrate (not illustrated) may beformed on the second 
electrode 250 to obtain the organic light emitting display 
device according to example embodiments. 
The foregoing is illustrative of example embodiments and 

is not to be construed as limiting thereof. Although a few 
example embodiments have been described, those skilled in 
the art will readily appreciate that many modifications are 
possible in the example embodiments without materially 
departing from the novel teachings and advantages of the 
present embodiments. Accordingly, all such modifications 
are intended to be included within the scope of the present 
embodiments as defined in the claims. Therefore, it is to be 
understood that the foregoing is illustrative of various 
example embodiments and is not to be construed as limited to 
the specific example embodiments disclosed, and that modi 
fications to the disclosed example embodiments, as well as 
other example embodiments, are intended to be included 
within the scope of the appended claims. 

What is claimed is: 
1. A thermal transfer method, the method comprising: 
forming a donor member having a base layer, 
forming a light-to-heat conversion layer on the base layer, 
forming an intermediate layer on the light-to-heat conver 

sion layer, 
forming an organic transfer layer on the intermediate layer, 

and 
forming a first protecting film over the base layer, 
wherein the first protecting film makes contact with at least 

one edge of the base layer; 
disposing a display Substrate within a space formed by the 

base layer and the first protecting film; 
irradiating a first laser onto the donor member to form a 

preliminary organic layer on the display Substrate; 
delaminating the display Substrate from the donor member, 
forming a pressing member having a second protecting 

film and a third protecting film disposed over the second 
protecting film, 

wherein the third protecting film makes contact with at 
least one edge of the second protecting film; 

disposing the display Substrate within a space formed by 
the second protecting film and the third protecting film; 
and 

irradiating a second laser onto the pressing member to 
change the preliminary organic layer to an organic layer. 
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2. The thermal transfer method of claim 1, further compris 

ing: 
removing air from the donor member to laminate the dis 

play substrate and the donor member to each other 
before irradiating the first laser onto the donor member. 

3. The thermal transfer method of claim 1, further compris 
ing: 

removing air from the pressing member to laminate the 
display Substrate and the pressing member to each other 
before irradiating the second laser onto the pressing 
member. 

4. The thermal transfer method of claim 1, 
wherein the third protecting film includes a monolayer 

pattern disposed on at least a portion of a bottom Surface 
of the third protecting film, the monolayer pattern being 
spaced apart from each other, and 

wherein the monolayer pattern contains a hydrophilic 
group at an end portion of the monolayer pattern. 

5. The thermal transfer method of claim 1, 
wherein the third protecting film includes a monolayer 

pattern disposed on an entire bottom surface of the third 
protecting film, and 

wherein the monolayer pattern contains a hydrophilic 
group at an end portion of the monolayer pattern. 

6. The thermal transfer method of claim 5, 
wherein the monolayer pattern makes contact with the 

preliminary organic layer, and 
wherein adhesion strength between the preliminary 

organic layer and the monolayer pattern is less than 
adhesion strength between the preliminary organic layer 
and the third protecting film except for the monolayer 
pattern. 

7. The thermal transfer method of claim 6, wherein the 
monolayer pattern has a Surface tension less than or equal to 
about 6 dyne/cm. 

8. The thermal transfer method of claim 7, wherein the 
monolayer pattern is formed by a spray coating process, a slit 
coating process, a bar coating process, or a spin coating 
process. 

9. The thermal transfer method of claim 1, wherein the 
organic transfer layer includes at least one of an organic light 
emitting layer, a hole injection layer, a hole transport layer, an 
electron transport layer, and an electron injection layer. 

10. A method of manufacturing an organic light emitting 
display device, the method comprising: 

forming a donor member having a base layer, 
forming a light-to-heat conversion layer on the base layer, 
forming an intermediate layer on the light-to-heat conver 

sion layer, 
forming an organic transfer layer on the intermediate layer, 

and 
forming a first protecting film over the base layer, 
wherein the first protecting film makes contact with at least 

one edge of the base layer, 
disposing a display Substrate within a space formed by the 

base layer and the first protecting film; 
irradiating a first laser onto the donor member to form a 

preliminary organic layer on the display Substrate; 
delaminating the display Substrate from the donor member; 
forming a pressing member having a second protecting 

film and a third protecting film disposed over the second 
protecting film, 

wherein the third protecting film makes contact with at 
least one edge of the second protecting film; 

disposing the display Substrate within a space formed by 
the second protecting film and the third protecting film; 
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irradiating a second laser onto the pressing member to 
change the preliminary organic layer to an organic layer; 

forming an electron transport layer on the organic layer, 
and 

forming a second electrode on the electron transport layer. 
11. The method of claim 10, further comprising: 
removing air from the donor member to laminate the dis 

play substrate and the donor member to each other 
before irradiating the first laser onto the donor member. 

12. The method of claim 10, further comprising: 
removing air from the pressing member to laminate the 

display Substrate and the pressing member to each other 
before irradiating the second laser onto the pressing 
member. 

13. The method of claim 10, 
wherein the third protecting film includes a monolayer 

pattern disposed on at least a portion of a bottom Surface 
of the third protecting film, the monolayer pattern being 
spaced apart from each other, and 

wherein the monolayer pattern contains a hydrophilic 
group at an end portion of the monolayer pattern. 

14. The method of claim 10, 
wherein the third protecting film includes a monolayer 

pattern disposed on an entire bottom surface of the third 
protecting film, and 

10 

15 

14 
wherein the monolayer pattern contains a hydrophilic 

group at an end portion of the monolayer pattern. 
15. The method of claim 14, 
wherein the monolayer pattern makes contact with the 

preliminary organic layer, and 
wherein adhesion strength between the preliminary 

organic layer and the monolayer pattern is less than 
adhesion strength between the preliminary organic layer 
and the third protecting film except for the monolayer 
pattern. 

16. The method of claim 15, wherein the monolayer pattern 
has a Surface tension less than or equal to about 6 dyne/cm. 

17. The method of claim 16, wherein the monolayer pattern 
is formed by a spray coating process, a slit coating process, a 
bar coating process, or a spin coating process. 

18. The method of claim 10, wherein the display substrate 
includes a first electrode, a pixel defining layer exposing the 
first electrode, and a hole transport layer disposed on the 
exposed first electrode. 

19. The method of claim 10, wherein the electron transport 
layer is formed by a laser induced thermal imaging process, a 
nozzle printing process, an inkjet printing process, or an 
imprinting process. 


